The regulatory mechanisms involved in the initiation and maintenance of photorefractoriness during the avian testicular cycle remains unresolved (for general reviews see Farner and Follett, 1966; Lofts and Murton, 1968; Lofts, 1970; Lofts et al., 1970) . The modulating effects of intrahypothalamic implants of testosterone (Gogan, 1967 (Gogan, , 1968 Gogan and Kordon, 1964; Kordon and Gogan, 1964, 1970; Wilson, 1970; Stetson, 1972; Cusick and Wilson, 1972) or cyproterone, an androgen antagonist (Cusick and Wilson, 1972) and intrahypophysial implants of testosterone (Stetson, 1972) suggest that photorefractoriness involves a negative androgen feedback on gonadotropic function.
Information on seasonal fluctuations of blood testosterone levels in birds has been reported only in the domestic duck (Garnier and Attal, 1970; Garnier, 1971 includes a refractory stage, photorefractory drakes maintained on continuous light can resume testicular development (Benoit et cd., 1950; Benoit, 1961) whereas this treatment extends photorefractoriness in many other species (Farner, 1959; Farner and Follett, 1966) .
Recently, Payne (1969) and Kerlan (1972) have studied photorefractoriness in the redwinged blackbird (A gel&s phoeniceus). In contrast to the domestic duck, a long day length extended the refractory stage in blackbirds several months beyond the time of its natural termination (Kerlan, 1972) . This observation provided the incentive to monitor changes in plasma testosterone during the testicular cycle. In the present study, plasma testosterone concentration was measured during the photosensitive (recrudescent), regressive, and refractory stages in captive adult male redwinged blackbirds. Maximum testosterone levels in blackbirds are higher than in quail (Jallageas and Attal, 1968) and in pigeons (Jallageas and Attal, 1968; Rivarola et al., 1968) , comparable to maximal levels in domestic ducks (Jallageas and Attal, 1968; Jallageas and Assenmacher, 1970; Garnier, 1971) , but lower than in roosters (Furr, 1970) . It should be noted that the method of radioimmunoassay used here does not involve ehromatographic isolation of dihydrotestosterone, and this steroid displays considerable activity in the system. Therefore, estimates of plasma testosterone levels might be elevated. However, in an earlier study of blackbird testes, we failed to detect the in vitro production of dihydrotestosterone from radiolabeled pregnenolone and progesterone (Kerlan et al., 1973) .
MATERIALS
The similarity between testosterone levels in birds with large testes in the photosensitive stage and regressive stage suggests that' the decline in plasma tcstosteronc concentrat,ion precedes testicular regression. This is in agreement wit,h studies of plasma testosterone levels in t'hr duck (Jallageas and Assenmacher, 1970; Garnier, 1971) . In the duck, testicular vein testost'erone concentration also decreases prior to gonadal regression (Garnier and Attal, 1970) . The depression of plasma t,est.osterone concentration in blackbirds is consistent with the observation that in vitro production of testosterone is low in large testes during the regressive stage (Kerlan et al., 1973) .
In redwinged blackbirds, marked discrepancies exist between plasma testosterone concent'ration and the capacity for testosterone biosynthesis in vitro during the same period of the t.esticular cycle, and often in the same bird. We have reported that a second increase in testosterone formation in. vitro occurs in small testes in the regressive stage (Kerlan et al., 1973) . This increase in testosterone synthesis, however, is not associated with an elevation in plasma testosterone concentration. This difference may reflect a decrease in testosterone permeability of the blood-testis barrier serving to retain testosterone within the t'estis. The physiological role of testosterone during this period is unknown.
The detection of circulating testosterone in the refractory stage was surprising, as testosterone formation from isotopic precursors could not be detected in these testes (Kerlan et al., 1973) . This discrepancy may result either from t,he rapid conversion of testosterone to other steroids during the incubation or the extragonadal secretion of testosterone, perhaps by t,he adrenals. The latter explanation is consist,ent with the finding of testosterone in the plasma of ducks 1 month after castration (Jallageas and Assenmacher, 1970) .
This preliminary report of the quantitation of plasma testosterone during the refractory stage of redwinged blackbirds is consistent with the concept of inhibitory androgen feedback of gonadotropic function. 
ACKNOWLEDGMENTS

